BATCO

DGF/VC/46D

JANUS

8th February, 1966

1. T.Co.(of G.B.& I.)PROGRAMME

Bioassay studies by long-term skin painting of

1.C.I./S.P.F, mice. In progress at luntingdon Research

Centre.

Started August 1965,

Under taest:

Condensates from EMBASSY cigarette rods fitted with:

(a)
(b)

(c)

(d)

(e)

Acetate filters

Dual filters - 10 mm, Myria (T section)/
S mm, Acetate (M section)

Dual filters - 10 mm. Myria + 9% PEI
(T section)/ Smm, Acetate
(M section)

Dual filters - as (c), but smoked into the
filter

I.T.Co, are also testing:

Condensate from EMBASSY rods to which PEI has
been added at the rate of 0.1 mg,/cigarette.
This is to assess the possible effects of MEI
transfor to the smoke.

" It is understood that, for each experiment, groups

of 250 mice are being painted with doses of 25, 50 or 100 mg.
condensate,

B-A.T, ~ BATTELLE PROGRAMME

Ciliary Inhibition Tests under Project CONQUEROR ~

prefixed with C, Skin painting tests (short- or long-term)
under Project JANUS - prefixed with J,
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BATCO

Project CNHONNUERON

Test CAL: Measurement of ciliastatic activity of
cipgarctte smoke using clam gill preparations, based on
the test devised by Celanese Corporation of America.

Clam pill tissue is exposed to successive puffs (20 ml.)
of cigarette smoke and the ciliary beat frequency is
measured stroboscopically in the inter puff period.
Results exnressed as tho percentape inhibition of ciliary
beat on a puff-by-puff basis and plotted graphically.
Area under curve measured (P) and used as one measure. of
ciliastatic activity,

Ten tissue preparations tested per sample and
results expressed as a graph of number of preparations
killed apainst number of puffs taken, A sccond mcasure
of ciliastatic activity is the number of puffs (T) which
would kill all tissue samples, i.e., 100% ciliastatic
activity, .

A third measure is the relative dose effect

(EDsg), expressed as the ratio of the number of puffs

from a sample required to kill 50% of the preparations
to the corresponding number from the control cigarette.

An activity rating (BZ,, = Bewertungsziffer)
can be calculated, L
BZpy = o ¢ 5.EDgg ¢ T
3

Test CA2: Measurement of the inhibition of particle

transport using preparations of the rabbit trachea in vitro,

based on the technique published by Kensler and Battista,
Rabbit trachea preparations are exposed to successive

puffs (25 ml,) of cigarette smoke and the particle transport’
rate measured in the inter puff period. Results expressed

as percentage decrease in rate as a function of numbers
of puffs and plotted graphically, Area under curve (P)
measured.

Ten proparatioys tested per sample and the other
two measures (T and EDgn) derived.

Activity Rating BZ,, calculated as above.

Results from Tests CAl and CA2 arc then combined
for each cigarette sample.

BATCo document for Province of British Columbia 5 November 1999

698019501

00089840



B = BZAI + BZAZ

2

The lower the value of BZ, the more toxic is
the smoke sampleo, .

Test CB:  Goblet cell proliferation in rat lung.

Rats arc exposed in a chamber to the smoke from
a selected cigarette sample over a period of weocks, with
a dailv exposure of up to 8-10 ciparettes, An equal
number of control animals are exposed to air only - dummy
smoking.  Animals are rcmoved at intervals from both
the control and cxperimental groups, sacrificed and
sections of trachea and bronchi made and stained with
Alcion/PAS to reveal mucous-secretinpg (goblet) cells.,
The nunber of goblet cells per high power field are
counted , Up to 20 high power fields per specimen are
examined and the results averaged.

The technique is not proving easy and we await

a report from Battelle before deciding whother it is
worth pursuing further,

Project .JANUS

Tests JAl and JA2: These are based on the Harrogate
Short Term Hyperplasia test (see T.R.C. programme, item 2,2).

Under test JAl, four cigarctte samples are examined
per month. For each sample, a group.of 48 mice is taken
and six are sacrificed at the start of the experiment to
act as controls. The remainder are painted daily with
doscs of 100 mg, fresh smoke condensate for threc or five
days, and after each painting a group of six mice, chosen
at random, 1S . sacrificed. Thus the schedule is:=

Day 1 Sacrifice 6 mice, Paint 42 mice,
Day 2 Sacrifice 6 mice, Paint 36 mice,
Day 3 Sacrifice 6 mice, Paint 30 mice,
Day 4 Sacrifice 6 mice, (Paint 24 mice.)
Day § Sacrifice 6 mice. (Paint 18 mice,)
Day 6 Sacrifice 6 mice,
Day 7 Sacrifice 6 mice,
Day 8 Sacrifice_6 mice,

Total 48 mice

Tissue is taken from the painted area of the
sacrificed mice, fixed, mounted and stained (haematoxylin-
eosin), The thizknoss of the epithelium is measured at
several points and the thickness plotted graphically against
time in days.
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Whereas in theory Test JAl was to be devoted to
the routine examination of ciparette samples, Test JA2
was to have been a research investigation into the
methodology of the hyperplasia test in order to optimise
the procedure, In fact, the results at Battelle have
differed from what was understood to be the results from
llarropate in several important directions.

! '(a) Hyperplasia does not reach a maximum on the
day following the last painting,

(b) Thickening does not occur logarithmically.

(c) Extensive necrosis is observed with fresh
smoke condensate,

Consequently, both Tests JAl and JAZ have latterly

been devoted to an examination of methodology in order to
attempt to reproduce the results understood to have been
obtained at Harrogate, and it appears clear that thehair
cycle of the mouse is a factor to be considered.

Test JB: Long Term skin painting,

Facilities for carrying out long=torm skin
painting tests are being established at Battelle, It is
planned to test a total of 10 samples of smoke condensate,
Each test will be carried out on a total number of 750
S.P.F, mice derived from the I.C,I, strain, split into
three groups of 250 mice each on one of three dose levels
or subdivided in some other way, e.g., two equal groups
tested with different condensates at one dose level,

The aim will be to use a sufficiently large number of
animals to permit detections of a difference in specific
carcinogenicity of, say, 25-50%, with reliable statistical
accuracy.

A group of 250 mice as controls - 125 untreated
and 125 painted with solvent only - will be added to the
first experiment ‘and further groups may be needed later
in the series of tests in order to check the base line,

Tests will be started at three-monthly intervals.
Each time a batch of mice is received, a further group
(50 or 100 mice) will be treated with doses of standard
carcinogens (benzpyrene, dibenzanthracene) in order to
calibrate their response and to ensure that there has been
no large change in susceptibility,

In the first instance, mice will be painted with

solutions of freshly assayed (24-hour’ old) smoke condensate.

Later, it may be possible to use "instant" condensate.
Provision has been made, therefore, for all condensate
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production to be made at Battelle,

Originally, it had been planned to start long
term skin painting studies under Tost JB on April 4th 1966,
but there have been delays in the construction of the
buildings, which will entail some postponement of the <

start,

¢1801950]
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Jancs

1N/ JP/46D gth February, 1854

T.R.C. DIO=-A:YY PROGRY IR

1. ASSESSHIIT OF MQUSE SRII CARCIIOCINILSIS Oi] NON-VOLATILE SHOKE COJDENSATLE

CF U.K. CICARETTES

1.1. Testine T4 _Cisarcttes *(Composito Flue-cured Blend), Started 1.5.63.

1e1ele 24 hour old condensate at 25, 50 and 100mg, three times a
weck with 660 mice per dose.
Total mice - 1930.
1.1.2. Cnc-zenth old condensaie; doses, frequency and numbers of
rice as in 1.1.1. |
1e1e3. Heutral Fraction at doges equivalent to 25, 50 and 100ug
of nen-volatile whole s:.'.oke‘ condensate (= approx. 10, 20
and 40 mg neuiral fraction).
Total rmice - 1930.
1e1+4. lHeutral Fraction (large dose) - started 8.11.63.
Doses of 200 and 3C0 mg of neutral fraction used.
Total mice - 200, |
1e15. Neutral Fraction and Hydrocarbon Fractions - started 9,12,63.
Heutral ~ 100 ng - 100 nice.,
Hydrocarbon Fraction -~ 133 rg - 160 mice. See Fig. 1.
Neutral chti’g%%ﬁ:s}drocarbons - 133 pg - 100 mice.
Recorbined = 67 mg - 100 mice.

1.2, Testing Water Soluble and Insoluble Fractions of Ciparette Smoke
Condensate fron T, Ciparettes (Experinent started 18.11.63)

1.2.1. Ether extract of water soluble fraction (Fraction E) - 100 cice.
1.2.2, Water insoluble fraction - 100 nmice,

1.2.3. Le—conmbined 1.2.1, and 1.2.2. — 100 mice.

C/R019GN I
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1e3e T£fcct of Heotine og a feasible Anti-Ciicincren
1.3.1.  4GGition to Doncrerens (exporinent gtorted C.11.63)
13.1.1%.. 3:4 Eenzpyren2 aloune and with 25, 5.0 and

10 £z of nicovine tartarmte,

3:4 Denzpyrens coaccentration — 0«3 ml of a
C.0C635% solution in acetone/30% water.

150 mice per tosts

Total rdece - 600-.

1¢3.2. iddition to lentral Frachion (experiment started 17.2.65)

1.3.2.1. leutral Fraction * Tartaric acid — 1C0 mg — 100 mice.
1.3.2.2., " "o ¢% 2.5 pp nicotine tartarate -
100 ng ~ 100 micec.
10302630 ? " + 5¢0 ng ndicotine tartarate -
| 100 rg = 100 mice.
132040 " n + 10°0 mz nicotine tartarate -
100 ng = 100 rice.

1¢3e3. Additicn fo ibrdrocarbrn Fraction (experiuent sitarted 17.2.65)

1e3e3e1e Iydrocarboa fraction + Tartaric acid -~ 100 g - 100 mice,
14363420 " 1 + 2¢5 llicotine Tartarate -

100 1g - 100 mice.
Te3e343. " " + 5+0 ng Nicotine Tartarate -

100 g - 100 cice.
1630304, " "o+ 10+0 pz Hicotiue Tartarate -

100 g - 100 pice.

1e4e Teszbine~ T4 Cirorette ond Timroved Frietionalion Schen
The T 4 Cigarette is couparable 1o tie T.' Cigarctie, but is of later
ranufacture.  The improved fractiomtion schere is showm scparately
en Figure 2, and has boen appliced to condensate from both ‘1’1 and T 4

cisarcttcs.

v/8019501
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T _Cimarette Irocticnation (czperiment started 5.8.64)

Tabels 'l‘1 cigarette - rraction D ~ ether insoluble, water soluble
fraction - 160 mg - 400 mice.
Tede2s " " Fraction E - ether soluble, water soluble

fraction - 160 mg - 390 mice,

- 143, Fraction F - methanol fraction -
160 mg - 390 mice. -
VAV " Fraction G ~ cyclohexane fraction -
160 mg - 390 mice,
1ede5. M " Fractions D, E, F & G recorbined -

. 40 nz = 390 mice,
I, Giparetbe (experiment started 2,11.64)
146, T 4 cigarette - non-volatile whole smoke condensate -
100 mg = 240 mice.
Tede7e 24 hour condensate from TIL cigarette -
25 ng = 23/ mice
50 ng - 234 mice

100 mg - 234 mice

14 Cigarette Fractionation (experiment started 10.2.65)

1.4.8. T, cigarette - Fraction B (water soluble) = 100 mg = 300 mice.

1e4e9. ¥ L Fraction C (water insoluble) — 100 mg - 300 mice,
1e4de10, u " . Recombined B + C ~ 100 mg - 300 mice.
1.4.11, n " Fraction D, + E + C -~ 100 ng - 300 nmice,

(experiment 1.4.11. started 3.5.65).

1.5. Testinz of Different Cizarcttes
1.5.1. T5 cigarette ~ Lov tar/morral nicotine (I.T.Co. blend).
2 hour old condensate at 25, 50 and 100 rg doses;
each dose using 234 micée.

Lxperirvent started 2.11.64.)

G/8019501
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15420
1e5430
Te5eke
1550
1.5.6.

1‘5.7.

1.5.8.
159
145,10,
Te5.11
145,12

15013

1 .6.

i d

T12 - tobacco treatod with copper nitrate — 1CO mg - 100 mice.

Tyq - " " " copper potassiuz malete - 100 mg - 100 mice.
T7 - " " " malic acid - 100 mg -~ 100 mice.

Tio - . " " potassium nitrate - 100 rg ~ 100 mice.

T8 - " u "  potassium malate — 100 mg - 100 nice.

T9 - u " ¥ potassium hydrogen malate -

100 mg = 100 nice.

(Experiments 1.5.2. = 1.5.7. started 3.5.65.)

T, \ 25 ng = 100 mica.
T6 y  Control tobacco for T7__13 50 ng ~ 100 mice,
T 100 gz -~ 100 mice.
6 J
T13 A . 25 g - 100 mice,
Tobacco treated with
Fotassium Corbonate
'I‘.13 100 mg - 100 mice.

(Experinents Te5e¢8. = 145.13. started 26.5.65.)

Ad YHoz. Ecperinments

1 .601 L

1 .6.2.

1.6.3.

1e6e4.

1.6.5.

1.7.

T

4 cigarcttes - non-volatile whole smoke condensate -

100 g - 150 mica,
T

4
As in 1.6.,2. with polyethylene glycol on the filter -

cigarette + cellulose acetate filter -~ 75 mg - 150 mice.
75 né,' - 100 miceo

T

, cigarette * VPA Charcoal filter (Cigarette Components) -

75 ng - 150 nice.
Comparison of non-volatile whole smoke condensate from German
homogenised tobacco and German cigarettes.

:Folie B = 75 mg - 100 rice,
Blend B =~ 75 mg ~ 100 mice.

Emerinenvs About to Start

1.7.1.

Te7.2.

1.7.3.

125, 25 and
Cigar Tobacco in Cigarettz Form (T4 specification)] 50 ng.

Composite Cigar ’ } at 3 dose levels,

T n Cigeiettcs .as control.

r

Total nucber of rice - around 1000,
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A Y AN '1‘!‘ Cigavebtes = Fraction ! .:.: 2 levels - 740 rice,

There bos cince b’c“ ccmo alioration in the freogucacy of dosing used
in ths orporivents alrcady wader wsy ot Iﬁ‘.n-ogatc. An cxo—ination of t.hc‘
effcets of differont frcquencies bag been built in to experizoats 1.7.7. to
1e7e3., aud \ill coutimme to b2 a mrd of all futurce cxporicents until completed.

is also inicaded to exarine, as soon as possible, cigarcttes mde

frer Durlcy, cir-cured fermented and oricntal tobaccos. It is also hoped
to cxacine 'L‘[v ug.z:‘ett"s to vhich lnve bzea attached filters ccntaining PoZele

1.8, T.P.C., Trnovirants Corried Cub Dlawrhero

Tedete  Couparicon of flue-curcd and air-cursd tobacco (%, and T, e
Slin painting tests carri.d out by Dre FedoCe liocs at the
Institute of Cancer Rosewren Laboratories at Polloxd lood.
1e3e1ele 3 grouss of 400 micc painted with th: old

non-volatile unole s ole condengate from the
fluc-curcd c:.ga.rcttcs T,) and the air-cured
cizarchies (13). Doses were 60 g given
"3 bimcs por weck.
1.3.1e2¢ 3 groups of 18D 1xdee for co-carcenogenicity
compariscis. i1uintings with

aireth _,rlbcnmthr«ccne + T condensato

n Ny i
5
. " alonz

1e3.2¢ Comparison of the nen-volatile whole scoke condensate from
T‘l and U.3,A, non-filtcred King Sizo cigarettes, The
cxperirent is being carr:i.cd out by Pr, &, lynder in How York.

1.8¢3s Ccmparison of cigurcttca rade frem flue-cured, cigar and
Burley (yet to be done) tobaccos. This work is being
carried out by Frofesscor ReDe Passcy at the Cheater Deatty
Regcarch Insbitubce

specific carcinogenic activity of ron-volatile

1s3s4e Couparicon of the

whole giolze con te fronn T 4 with and witbout 11130, ' This wvork

1/2019CN |

is bein~ carricd out at the Huntinedon Resgearch Centre.

BATCo document for Province of British Columbia 5 November 1999

00089848



2. DEVITOPITIT OF OTHNR BI0-A332Y TrCTINITS

2.1, A szoxing machins has been rroduced ot the Battelle Institute, Frankfurt,
which will produce condcnsate arcund 30 seconds old. This machine is
now being evaluated at Harrogote.

224 Irmadinte Rosoonse of Fouze Stin to Condenaate (Hymerpl-zin)

. In this test, condensate is painted on the back of a mouse every 24 hours.
A tot2l number of 3 paintings per mouse are done, and a number of mice
are sacrificed after every painting, A specimen of skin 1s then removed
and tioe increase in thiclmess measured, It was hoped that this test
would be useful as a scra2cning procedure for the long term skin painting
experinsnts,

236 Tests Desimed to Iyeduce Ponidorroid Carcinoma

bS]

3.1, Intra-Pulranery Injection of Condensate (Blacklock).

R¢3e141s  Condengzate plus vohicle -~ 100 rats.

2.3.1.2, Benzpyrcne plus vchicle -~ 100 rats.

2.3.1.3. Vehicle only - 100 rats.

2.3.1.4. Control - 100 rats.
Animols will be sacrificed serially at 3-monthly
intervals.

2.3.2. lxperinznts to find Iasizr Techaiques

2.3.2.,1. Intratrache2l injection - discontinued,
2+e3+42.2, Intrapleural injection - discontinued.

2.3.3. Pulronary Installation of Condensate (Shabad)

2,3.3.1. Condencate (3 doses) plus carbon - 300 S.P.F. rats.

2.,3.3.2., Benzpyrecae plus carbon 100 S, P.F, rats,

203'3'3. C&rbon Only - 100 SQP.F. rats.

—

2e3e3edie Control - 100 S.,P.F. rats. &

Anirals will be sacrificed at the rate of approcimatel; (D

@)

10/month in each test. - AQ
o
(
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204.

2.5.

2.6,

Tigcus Cal*tre

Worl ic under way at Irrciate in an &ttespt to repreduce ond use the
technigque of Lasaitzzi involving foetal tlissue.

Inha1r4tion Tests to Froducs larcinoia

2.507, Sbandard lung carcinogens epplied as an acrosol.
2.5.2, Inlalation of smoke Ly mice.
2.5:2.1. .L:mtchenbergcr teclnique using intermittent
puffing (discoatinued).
2.5.2.2, .H.::c:cis Technique. Two smoking runs per day or
ten per weck using larrds-type intnlation cherber
é.nd S.P.F. C57 Black mice. ldce will be sacuificed
in groups of 20 at monthly intervals.
600 nice reguired for the experiment.
2.542.3, Turther exploratory experiments.
(a) Inh2lation of smoke and carbon aerosol primer.
(b) Use of mice previously infected with
influenza virus,.
(¢c) TDeveloprent of smoke administration machine.

Cther Bio-nssar Tests

Tests of smocke on lung clee.xﬁnce function such as cilia and mucous flou.
2.6.,1, Golcdhamer technique with kittens - éiscontinued.
2,602, Dalharm in vivo technique - discontinued.
2,6,3, In vitro work with frcsh water clams. Tne method was
established at the luntingdon Research Centre and is now
being transferred to Ik;.rroae}.te. .
2.6.4. Tesis involvirng the measurerent of ciliary heat frequency using

rammalian tissue from the rabbit. A test has been developed

by the Pharmcology unit and is now being transferred to the a
bio-zasay section for routine use. 9_\.
-
('e)
gy
\C
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3. T.R.C. VO BUTUG WMIRDFRTANTY CUTAIDE THE BARENCGATE LANCRATORILS

3.1s The testing cf '1'2 and T3 cigoreties by the Irperial Camcer Resezrceh Fund,
Dr. Harris is cxpocing micc to the szoke of T, and 'l‘3 cigarettes, the mica
having been mroviously iafceted with influenza virus.
Four groups of mice are being treated as follows:-
(a) Virus infeection alcne,
(b) Virus infection folloucd by daily exposure to aerosol of
3:4 benzpyrcné.
(c) Virus icfection followed by daily exposure to T2 znd 'l‘3 smoke.
(@) Virus infcction fillowed by éaily cuposure to acrosol of benzpyrene
.
and 'l’2 and T3 soole,
3¢2. Devcloppent of Inhalation Technigues at Battelle,

3.3 Feasibility Study on the Ability of Primtes to Smoke and Inhale.

088019601
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